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AMENDMENTS TO THE gj \ 

what TS CLAIMED IS: * 

1. (Cuirently Amended) A filter device for bewg implanted in a blood vessel for 

carrying out in-vivo plasma separation comprising: 

one or more elongated hollow tubes and a plurality of elongated microporous 
fibers having an interior lumen extending along A: length thereof, each fiber having a 
first and second end secured to one or more of said elongated hollow tubes, wherein the 
interior lumen of each of the fibers communicates *nfh the interior of one or more of the 
hollow tubes, and wherein t h e fiber wall m o rphology of- cach of the elongated 
microporous fibers have an ^asymmetrical fiber w; 11 morphology between the inner wall 
surface extending along the interior fiber lumen and me outer wall surface, said fiber wall 
having a higher mass density «me-adjacent to the outer wall surface and a lower mass 
density aeoe-adjacent to the inner wall sfcfacc, sa d higher mass density aeae^having a 
smaller average nominal pore size than the average nominal pore size in the lower mass 
density ze»e and wherein s -^ am rapahle n: ' separating plasma from whole blood 

hv naming plasma through said fiber wall from th e outer wall surface to the inner wall 
surface and to said interior lumen thereof . 

2. (Currently Amended) A filter device of Claim 1 comprising one or more first 
elated hollow tubes a nd one or more second elongated hollow tubes extending substantially 
parallel along the length thereof and wherein a first end of each of said elongated microporous 
fibers is secured to a first hollow tube and a second end of each of said fibers is secured to a 
second hollow tube whereby the interior fiber lumen of eac h fiber communicates with the interior 
of a first and a second hollow tube. 

3. (Original) A filter device of Claim 2 comprising two of said elongated hollow 
tabes, each of said tubes having a plurality of holes spaced apart along a substantial portion of the 
length thereof, each hole receiving a first or a second end of an elongated microporous fiber- 

4. (Original) A filter device of Claim 2 wherein the first and second ends of said 
elongated microporous fibers are secured to said first snd second elongated hollow tubes in 
generally straight rows along the side of each of said tubes. 

5. (Original) A filter device of Claim 4 where in the first hollow tube extends along a 
first axis and the second hollow tube extends along a second axis substantially parallel with said 
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fr* axis and wherein the first ends of said elongated micro ,orous fibers are secured to said first 
hollow rube along a generally slight first rcj,, and .he second ends of said elongated 
microporous fibers are secured to said second hollow tube itong a generally straight second row 

substantially parallel with said first row. 

6. (Original) A filter device of Claim 5 wherein the distance between said first and 
second rows is greater than the distance between said first and second axes. 

7. (Original) A filter device of Claim 6 whernn each of said fibers are generally 
bowed along its length between said first and second ends t> form an arch spaced apart from said 
elongated hollow tubes and forming a passageway therebetween. 

8. (Original) A filter device of Claim 7 wherein said elongated microporous fibers 
comprise first and second fibers, said first fibers forming a first arch of spaced fibers extending 
over a first portion of said device, said second fibers for.ning a second arch extending over a 
second portion of said device, opposite the first portion, sa d 'first and second arches spaced apart 
from said elongated hollow tubes to form passageways thersbetween. 

9. (Original) A filter device of Claim 8 wherein first ends of first elongated 
microporous fibers are secured along a first row on a firsi hollow tube and second ends of first 
fibers are secured along a first row on a second hollow tube, and first ends of second fibers are 
S ecured along a second row on the first hollow tube and second ends of second fibers are secured 
along a second row on the second hollow tube, 

whereby said first and second fibers form opposite first and second arches, 
respectively, of spaced fibers along said device. 

10. (Original) A filter device of Claim 5, 6, 7, i or 9 wherein the first and second ends 
of said elongated microporous fibers are secured to said first and second hollow tubes, 
respectively, at substantially regular intervals. 

11. (Original) A filter device of Claim 10 wherein said regular intervals are between 

about 0.1 cm and about 1 .0 cm. 

12. (Original) A filter device of Claim 10 wherein said regular intervals are between 

about 0.1 cm and about 0.3 cm. 

13. (Original) A filter device of Claim 5, 6, 1, 8 or 9 wherein the length of each of 
said elongated microporous fibers is between about 1 cm and about 4 cm. 
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14. (Original) A filter device of Claim 11 wherein the length of each of said elongated 
microporous fibers is between about 1 cm and abo^t 4 cm. 

15. (Original) A filter device of Claim 5, 6, 7, 3 or 9 wherein the first end of each 
elongated microporous fiber is offset longitudinally from fh: second end of each said fiber along 
the length of said elongated hollow tubes whereby a straigr t line extending through the first and 
second end of a fiber forms an acute angle with one of said sixes. 

16. (Original) A filter device of Claim 15 wherein the space between adjacent fibers is 

between about 0.1 cm and about 1.0 cm. 

17. (Original) A filter device of Claim 15 wherei n the space between adjacent fibers is 

between about 0.1 cm and about 0.3 cm. 

18. (Original) A filter device of Claim 1 5 wher sin said acute angle is between about 

45° and about 85°. 

19. (Original) A filter device of Claim 1 15 whaein said first and second ends of said 
elongated microporous fibers are secured to said first and second hollow tubes, respectively, at 
substantially regular intervals. 

20. (Original) A filter device of Claim 1 5 wherein the length of each hollow tube is 

between about 1 0 cm and about 25 cm. 

21. (Original) A filter device of Claim 1 5 wheiein the outer diameter of each hollow 

tube is between about I mm and about 3 mm. 

22. (Original) A filter device of Claim 1 5 where in the length of each elongated hollow 

fiber is between about 1 mm and about 4 mm. 

23. (Original) A filter device of Claim 15 wherein the length of each hollow tube is 
between about 10 cm and about 25 cm, wherein the length of each elongated microporous fiber is 
between about 1 mm and about 4 mm, wherein the spare between adjacent fibers is between 
about 0.1 cm and about 0.3 cm, and wherein said acute an|le is between about 45° and about 85°. 

24. (Original) A filter device of Claim 19 wherein adjacent first ends and adjacent 
second ends of said fibers are separated at regular intends of between about 0.1 cm and about 
0.3 cm. 

25. (Original) A filter device of Claim 15 hat ing between 4 and 8 fibers/cm of the 
length of said hollow tubes. 
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26. (Original) A filter device of Claim 15 having between S and 7 fibers/cm of the 

length of said hollow tubes. % 

27. (Original) A filter device of Claim 26 where in the length of each of said hollow 
tubes along which said fibers are secured is between about 1 5 cm and about 25 cm. 

28. (Original) A filter device of Claim 26 whemin the length of each of said hollow 
tubes along which said fibers are secured is between about 18 cm and about 22 cm. 

29. (Original) A filter device of Claim 7 wherein the length of each of said hollow 
tubes along which fibers extend is between about 18 cm <<nd about 22 cm and having about 6 
fibers/cm of length of said hollow tubes, and wherein tae space between adjacent fibers is 
between about 0.1 cm and about 1 cm. 

30. (Currently Amended) A filter device of Claim 1 wherein said mombrano fiber 
wall has two mass density zones and wherein each of said zones is characterized by a different 

average nominal pore size. 

31. (Currently Amended) A filter device of C aim 1 wherein said membran e fiber 
wall has three mass density zones and wherein each of sai.l zones is characterized by a different 

average nominal pore size. 

32. (Currently Amended) A filter device of Claim 1 wherein said mombrane fiber 
wall has four or more mass density zones and wherein ea;b of said zones is characterized by a 
different average nominal pore size. 

33. (Original) A filter device of Claim 30, 31 c r 32 wherein said lower mass density 
zone is characterized by a nominal average pore diameter of between about 1 urn and about 60 
um. 

34. (Original) A filter device of Clainj 30, 3 1 cr 32 wherein said higher mass' density 
zone is characterized by a nominal average pore diameter of between about 0.3 um and about 1 
urn. 

35. (Original) A filter device of Claim 33 wbisrein said higher mass density zone is 
characterized by a nominal average pore diameter of between about 0.3 um and about 1 um. 

36. (Original) A filter device of Claim 30 whei ein the nominal average pore diameter 
in said lower mass density zone is between about 2 um and about 6 um. 

37. (Original) A filter device of Claim 30 wherein the nominal average pore diameter 

in said higher mass density zone is between about 0.4 um .ind about 0.8 um. 
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38. 


(Original) A filter device of Claim 36 wherein the nominal average pore diameter 
in said higher mass density zone is between about }4 um ani about 0.8 um. 

39. (Original) A filter device of Claim 38 having one or more intermediate mass 
density zones having a nominal average pore diameter of be: ween about 0.8 um and about 2 urn. 

40. (Original) A filter device of Claim 39 having two intermediate mass density 
zones, a first intermediate zone having a nominal average pore diameter of between about 0.8 um 
and about 1.2 um and a second intermediate zone having a nominal average pore diameter of 

between about 1.2 pm and about 2 um. 

41. (Original) A filter device of Claim 33 cabbie of in-vivo ultrafiltration wherein 
said higher mass density zone is characterized by a nominal average pore diameter of between 

about 0.005 um and about 0.05 |xm. 

42. (Original) A filter device of Claim 39 wherein said fibers comprise a polysulfone 

t 

fiber. 

43. (Currently Amended) A filter device of Claim 1, [[^r]]35 or 39 wherein the fiber 
wall structure comprises a continuous change in mass der sity between the inner and outer wall 
surfaces of the fiber. 

44. (Currently Amended) A filter device of Cl iim 1, [|>M]35 or 39 wherein distal 
and proximal elongated fibers are substantially filled with u synthetic resin. 


